Abstract--The process is one of the significant issues of companies in innovative product design. The designers and the management deal with producing high quality products with the creativity in a short-term period. The researchers developed techniques to solve that problem as TRIZ. The TRIZ-based techniques aim to recover the gaps of the creative innovation to solve specific problems of technical products and technologies. However, the traditional innovation techniques are still preferred for the design process.
I. INTRODUCTION
Designing new innovative product has strongly relation with creativity. Besides the process is the significant issue that affects the management and design fields. The industries tend to design the new products in short term period. The researchers developed many methods in order to improve the innovative solutions.
Besides the innovative solutions the designer thinks the end-user in the context of functionality, economics, ergonomics, aesthetics etc. The creative design should answer the needs and demands of end-user. The demands and wellorganized problem definition is the starting point of the designers.
The research based on creativity issue on innovative new product to solve a design problem that is necessarily important in design process. The study aims to understand the affect of methods in design process and quality of the design solution for a limited problem.
The research questions the affects of the innovation techniques on design process from the designers' and professionals' perspectives, and differentiation of the groups' approaches that are applied different innovation techniques on a specific design problem.
The results of the assignment will be discussed in terms of design process and quality of the project solutions.
II. LITERATURE REVIEW

A. Creativity in Design Process and Problem Solving
Creativity is discussed in many disciplines and increasing in the design field. Besides many definitions of creativity, the common explanation in the Webster's dictionary is "the ability or power to create-to bring into existence, to invest with a new form, to produce through imaginative skill, to make or bring into existence something new" [1] .
According to Roger von Oech "creative thinking involves imagining familiar things in a new light, digging below the surface to find previously undetected patterns, and finding connections among unrelated phenomena" [2] .
The creativity is interrelated with new product development through alternating the problem solutions. The fundamental factors of personal creativity are relevant with the person's "intelligence, knowledge, thinking styles, personality, motivation, and environmental context" [3] . Psychologist Sternberg's definition of creativity is illustrated as:
(1) "Where C is creativity, I is intelligence, K is knowledge, TS is thinking styles, P is personality, M is motivation, and E is environmental context" [4] .
Relatively Sternberg's research, Yan Li [5] developed creativity model for product innovation. The qualitatively expression of their design creativity definition is:
(2) "Where, DC is design creativity in product innovation, K is knowledge, I is information, TS is thinking styles, DM is design methods and ST is computer supporting tools, U is uncontrolled and unchanged factor in a short time, could be uncertainties, such as environment and culture" [5] .
Approaches on creativity depend on the fields and professions for problem solving. A research on problem solving that comparing a scientist and a designer claims that; "scientists use problem-focused strategies for problem solving, whereas designers focus on the solution to a given problem" [6] . Thus the scientist prefers analysis while designers prefer synthesis for the problem solving.
"The more time a subject spent in defining and understanding the problem, and consequently using their own [17] . With iques (IMTs) c nd methodolog nies for adaptat [18] .
uctures, the bet [7] . [29] e Figure [ Fig. 2 demonstrates us how the specific problem turns into a general TRIZ problem, where it can be applied to the specific problem again within a defining of the TRIZ solution.
III. METHODOLOGY
A. Research Method:
The research based on three phases (Fig. 3) . In the first phase, the professionals are involved into focus group to prepare assignment for second phase. The third phase is to discuss, evaluate and compare the design process of two problem-solving. The methodology used to achieve the objective of the descriptive experiment was organized in the following steps:
•
The Design Assignment Preparing a design problem with focus group for assignment that will apply to two groups.
The focus group prepared design assignment regarding to be challenging, realistic, feasible in the time, appropriate for experimental process, and within the sphere of knowledge of the researchers. The assignment was to create a conceptual solution for a smart kitchen to working people in Izmir, Turkey. The problems defined through the working people and their needs and demands for smart kitchen. The specifications of problem require the designers concerning the integration of a variety of technology, creativity, engineering, aesthetics and innovation aspects. The information they need was prepared on information sheets, with one specific topic on each sheet. Designers were free to ask anything to researchers during the design experiment process.
The design problem is limited with the target, space, and function.
•
The Design Assignment or Problem To produce a smart kitchen for working people that have time limitation for preparing food.
• •
Division of the Groups
The Experimental Procedure
Before the experiment the groups meet and took their time for knowing each other. The experimental procedure and participant rights were explained briefly. The information they need was prepared on information sheets, with the template (Fig. 3) for selected activities and functions for assignment. Designers were free to ask anything to researchers during the experiment process. Group A directly started the assignment with template on given problem. Group B took a lecture on TRIZ based innovation technique for structuring the problem abstract. The lecture with 25 slights took 40 minutes to explain TRIZ and samples. To understand the performance of the groups through methods two questionnaires are prepared for self-assessment and grading by professionals. Compared the answers through methods and outcomes of the designs. The structured interview phase performed after the assignment part.
For reducing complex processes of design activity and simplifying design objects the professional industrial designers grade the outcomes of the assignment regarding their solution, design requirements, design process, and feasibility.
The self-assessment is conducted to understand the methods for problem solving experience of the participants. The interview applied to get feedback to describe the application of methods in design process.
IV. RESULTS & FINDINGS
A. Phase 1 Results:
The focus group defined a problem on innovative design with a specific target. The assignment is detailed as listed below:
• The groups should solve the problem in a short time period,
• The design problem should be chosen in an area that is not common in existing market or everyday life to make the groups feel free to be innovative and creative,
• The challenges of the assignment should be understood easily,
• The target should be chosen as the groups can imagine easily for empathetic thinking.
Focus group defined the assignment considering the details as:
• Working people is the target which the groups can easily identify the troubles in everyday life,
• The time is essential for working people,
•
The common problem is time,
Mainly working people tend to prefer smart kitchen,
The food should be healthy because the nutrition is a basic need.
The listed issues are guided the story based assignment that is avoided not to limit the creativity of the student groups.
B.
Phase 2 Results: Group A took the assignment and start discussions on the assignment by creating mind map, brainstorming on the given problem as the steps below:
• Different general ideas to alternate the solutions and the existence of decomposition.
•
The main ideas to solve the problem, the use of analogy. The development of ideas.
The development of ideas and the initial concept.
• Optimizing the process of ideas and sketching concepts. Evaluation of some ideas.
Describing again the solution, evaluating and iterated for apparent optimization
The major solutions are to improve a service system for ordering food from restaurants, and a technologic kitchen that could cook by self.
Group B-Application of TRIZ Method
Problem definition is rewritten to narrow the scope: Smart kitchen design to save time and energy in a healthy way for working people between 20-40 years old.
They organized the structure of the method as: problem abstraction, conceptual problem, and conceptual solution.
The problem abstracts: The template used for abstract the problem as: Time-food, time-preparation, and time-service relations. Solution: The combination of the conceptual solutions that offers heating-cooling system, and date alert for rotten food.
C.
Phase 3 Results: Three professional industrial designers graded the design solutions through; reliability, feasibility, technology, problem solving design process design quality and function between 1 -5 score. The average of the each grade is taken ( Table 2) .
The results show the TRIZ construct the problem and create solution systematically. The efficiency raise and the process reduced for time while the solutions are strong. The self-assessment results are coded as comparing the advantageous method with the participants that attended to the experiment (Table 5 ). They are asked to grade the each question over 10. The application of TRIZ satisfied the group more than the other group in terms of achievement, productivity, sufficiency and time management except creativity. The time management is the significant difference that is observed.
V. DISCUSSION
The food culture and daily life activities are predominant through cultural issues. The cultural domains and life styles are the significant factor through needs and demands. In additional, the kitchen where the people create private space, involve lots of issues concerning to cultures, income levels, social statuses, life styles, etc. Thus, the study focus on constellation related with these issues to discuss the major problems. The results can be variable for different culture.
Time limitation for TRIZ lecture and the heterogeneous background of the students through their knowledge and creativity levels are related with the results.
The Group A tried to answer the problems for each function. The template usage is weak and they do not organize their methods properly. They tried different method until they satisfied with the idea. They could not improved one strong idea in 5 hours long. The main answers of them discussed as:
•
The first solution is to improve the existing system, which do not answer the problem correctly.
• Second solution's technology does not exist for today.
The Group B succeeds for the TRIZ application for problem-solving in a systematical way. Even the TRIZ lecture was not applied comprehensively; the results show the positive effect on time management and design process.
The self-assessment depends on personal preferences that can be variable. The self-assessment results of this study show that the TRIZ techniques are beneficial to designers for design process.
One of the problems in innovation process depends on lack of knowledge on methodologies. The methodology guides the process to success in the innovation field. The study claims that raising the knowledge on TRIZ application on design improve the achievement of goals and management on innovation. The time management of Group A was not systematic because the experience level on any structured methodology that they attended before. The participants note that the effectiveness of the integrated technique as TRIZ in innovative design considerable because of its systematic approach that decrease time while developing the creativity, achievement, sufficiency, productivity.
VI. CONCLUSION
Creativity and innovation are the fundamental issues in the new product design for both academics and practitioners.
The well-structured problem definition and the design methods are variable for each field.
Even developing systemic methods based on TRIZ to help designer form systemic creative thinking, it is not commonly used by designers. The results show the design methods as TRIZ is significantly reduce the time period of design process and decrease the quality of design requirements. The designers satisfied with TRIZ application during the experiment regarding achievement, productivity, sufficiency and time management. TRIZ based systems on engineering and management increasingly developed. In this context, the research supports that the TRIZ based designs create significant time saving and raising the design quality.
The problem definition is the important issue for finding the solution. The TRIZ technique helped the design process in terms of reorganizing the problem definition.
In more detailed problem definition, the use of innovation management tools and techniques are considerable for the systematization of the design process.
For the further researches the innovation methods in design, which is complex process, could be varied and applied to different groups and fields.
